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(57) Abstract: A triple Tg (megsin/RAGE/iNOS-Tg) is constructed by crossing a megsin-Tg with an RAGE/iNOS-Tg. It is found 
v ^ out that this megsin/RAGE/iNOS-Tg suffers from the onset of remarkable diabetic kidney lesion at an early stage which has never 
been observed so far and shows various uniform lesion images such as glomerular enlargement. It is also found out that the animal 
showing these symptoms is useful as a model animal of diabetic nephropathy. That is to say, the disease model animal as described 
above overexpresses megsin gene, receptor for advanced glycation end product gene and inducible nitric oxide synthase gene and, 
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therefore, suffers from renal dysfunction associated with glomerular disorders at an early stage. 
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ni^&M^^^T/l-bVXmmU^o I^ORAGE/iNOSb^^v^ 

^<m6mm^h4omm^mimmm^m^r^ti,xmm^n^^xwi^ 
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[0037] jfmftW^JVY^^y^— 5/^ib^)-e^5fe(DRAGE/iNOS-Tg 

±, m^T;vzf^>m.(DAiM^ 5k^bv?v±vb*<Dfcm, ^^nm^^mit^vu^ 

^n^^^if ^^S^Wy>\ ifrOif^jtit^o ^^^@^*5V> 
[0038] ^T, *^BJ!(D™fg|5$W^teW-^a^W#m^oV>Tt^0j!-r§ o 

[0039] m e^^s^^^v^/RAGE/iNos^mi-^^s^e^/vsj^^^m-efc?) 
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M-r^m^^axm. m^tit. lpl-gk-gpdh-^t^— a -4vwifv-i.it 
[0041] ^mx&^^/RAGEANos&mmirzmyox^ Tty-^vj^&M&m^ ffi 
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[0042] ^B^^^VWRAGE/iNOS^fa-r^^^VUb^l-e^^ ^-^W^SfC^ 
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b&X%Z> 0 

mK^xhmwittrthti&o th<Dmmm\kmm<DmmcoM$r iz.x<o, mm 
m^&fDmm^it^h^^mmi^x^ ^^.t^^nx\ ^ 0 ^*??vmm 

[0043] zlcdx? \c *mm<v^T^mm^ mmmvt urn, &m&m& (^namim 
mm^mwmwt£b*<D^mmmm<Dwm&mjix\^bfrb, ^hmm<D 
^w^f^mmbt^ -ate ^mm<D^;vmm\^ M^m, i&4^y^sk& 
^■m^Tjkir^b^h, mmm<D^^m!&b^xh^mxhz> 0 vtox, ^mm<D^ 
^rsvmmte. mmm. ^(D^mmxh^mmm^mh^^^m^m^m^ 
t^(Dmm.(o^mm^(omm^(Dm%\mmx^^bnh%^^ mtm*?^ 
mmmm^Mir^mm^m-mmm^m^ir^mmm^b^xhm^iXh^o 

[oo44] ^mmn, ±mmm^^mm^m\^tcm^.mh^^nmmmmm\mir^m 
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[0045] ±fEfm£8rcr±. &T*mw<D^i/i//RAGEANos&&m.irz^/ummz 

sk^(D^m^m, I^^ntV, ^T/vy^i^, £ 2-^P^Wy^ 

, a i-m^mm&o ^nwmmm^—^—mmir^f^co^m^^xh 

[0046] Uh^oT. M^b^^^i-^ttim-e, -frk^S^iis^&tttfc-rs- 

[0047] ^-(DIM^-C^. «^ttW^if^*^#:P$^^MLfclSI*^^ 
[0048] _hfB^X(Z)M^fe-e^, ^.T^m<D^iy>/RAGE/iNOS^mm.ir^^ 

^mm&-tmmmfcm<$\<^xit®tirz> 0 ^-nrnt^xm^m^tit^ 
x*>£\\ ^mmit(Dm±, sqm, sk^hv^^v^mi^m^m^tim^x 
mmk&mu-$-mizte\^x, ^^mtit^ mm mv>mm&wm. &5v> 
niEmmm(Dimxmm^m^t^m^mmm^m^(D^mtm^ 
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[0049] m^<DW^mn^mM(D?i^>/RAGE/iNos^m^ir^mm^T^W}mK 
mm4k&m*®i j 3'~rz>jM, mm^m^^tc^ mm^^mm^^^ 

[0050] i^^Wtfi. ^K^^^/RAGE/iNOS^mi-^^/vlb^if^^t: 

w^?rtwxg, mmfc&m&u^tc^ m&^/vmm<Dmmm 
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±3£Ut a -SMAfc^StrftfcSrfflV >fc:ft^.i.«^fc3V M«gM£itT-e$'J;£b 

#«o ^i/r. TO^g^^, #^p^it-<-c, i*ffl«ra®©»i^b<©@ 
[0051] *mwfe, mmmizttir%mm^&wffiirttbb<Dxmhmmirz> 0 ttm\z 

[0052] *^0J^M*-fe^*5V vr\ «fm^©t&«K36m©@af r±, S^pf-^— , $J 

T^m&^wm-r^nm-i, sat, ftij^i^^i- 
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mmm 1 

[oo53] j^t, ^mmmmm^m^^xmmir^K ^mmtz, ^.nhmmmKmm^ 

th%hcDXU?j:\\ 

[0054] ^VWRAGE/iNOS-Tg(DfEM 

RAGE/iNOS-Tg-^^(Yamamoto, Y., et al., J. Clin. Invest., 108:261-268 (2001) 
)t ^^y-Tg-^V* (Miyata, T., et al., J. Clin. Invest., 109: 585-593 (2002)) £^ 
3£lBU ;^VWRAGE/iNOS-Tg-^;*£#7c 0 mmf^^V^DNA£ttffiU JC 
fik(Yamamoto, Y., et al., J. Clin. Invest., 108:261-268 (2001). Miyata, T., et al., J. 
Clin. Invest., 109: 585-593 (2002))fE^<D^£^J;9PCR?fe^l>TRAGE, iNOS 

SG^OKrU DNAfiffi^MQiagen tissue kit; Qiagen|±)^fflV^T^V^DNA^ 

<Dfej£&mmi^tio ^^v>-itf^^-®pcR^m^«, Q-gi-zy?^— (5-ctt 

CTG GCG TGT GAC CGG CG-3'/IS?IJ#^-:4) ^hM2-27^-^— (5'-ATC GAA 
TTC TGA GAT CAT AAT CCC TGT GGG ATG C-3\ ia^(J#-^-: 5) OXf^^r— 

^m^\ z.thbyy^-ic ^pcRmmm^o (4oob P ) dmtbfrzmit&mmvtcm 

Do RAGEit'fsT-^^lffi'emk-l^n^e— ^(5'-AGG GAC GGA GAA GGA 
GT-3'/IS^IJ#-^-:6) (Ronicke, V. et al., Circ. Res., 79:277-285 (1996)) RXftb 
RAGEjtf5^(5'-TCACCCCACAGACTGAG-3'/IS^IJ#^-:7) (Sugaya, K. et al., 
Genomics, 23:408-419 (1994)) £rfflV\ 354bp<Diti|i§0^£rflfeSEL7i(g|l) 

o iNOSft^T^lttii"^^ F-primer( 

5'-GTGGGCTATGGGTTTGTGGAAGGAGA-3\ ia^J#^- : 8) ^.t^R-primer ( 
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5 ' -CGATGTC AC ATGC AGCTTGT-3 ' „ ga?lJ#^-:9)£fflV\ 800bp(Dififigg^^ 

mmistcim d g nhtit-^y WRAGE/iNos-Tg-^^^^^^^^^^^^-e^ 

MM 2 

[0055] ^^^WRAGE/iNOS-TgCO^aBfB 

16M#^)#^^V^/RAGE/iNOS-Tg^^^^^||i^mL. ^£*3J;l)^Ciifcfe 
WL(0^m (WOO 1/24628) ^£«9 W^^^^PAS^feSoit^PAM^-fe^ToTto PAM 
Ifefete, */v;70|^77^Sl», 4^n^Kl?i^bfct><D£;^fc 0 PAS 
l&fe (Periodic Acid Shiff reaction) — jf&lft^#ftS£l5^^l&fei-3 0 ##tS 

-era:, ^ty^-7i.if^SM0i^^^t^i^y/^^#fe-e^feL, ^ 

^•>^IC<Dig«\ SM©lB¥^IIStSrt^^5o — PAM|&&( 
Periodic Acid-Methenamine Silver stain) ftU — ^^C^j&^^^^S.^)^^^^ 

[0056] PAS^-fe, PAM^fe(D^^:^|E|2^^i- 0 PAS^fe(D^-C^, 

/RAGE/iNOS-Tg-^r>^ (9|ZE) (D^jk^S^ (6|2E, jfrftfgSOOmg/dl^-h) CO^HK^ 

[0057] ^f^^b/cRAGE/iNOS-Tg^r>^(HE, Sjfc$l(400mg/dlJ^i:)$£mO|Zt)-'Cte, 

feo7c 0 PAMyk&lZXmM&tLZmikk, RAGE/iNOS/megsin-Tg-^^itUM 
T^ofd (g|2) 0 
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[0058] ^VWRAGE/iNOS-TgO^M*. gc-JW^b^&S 

i6mm(D^iy>/RAGE/iNos-T g ^^(Dm-mm, m'^m^tm^m^t^ 

mi)o itmMmtL,X, ftil<DTg-^r>;*(iNOS-Tg, RAGE/iNOS-Tg, WW 
/iNOS-Tg, ^^i/^/RAGE-Tg, ^V^-Tg, RAGE-Tg) *3 iUW^M^;* ( 
CD-I) &m V ^c 0 $JS*S @ f2#C<D««9 0 f« (BW) , WMft (KW) 0 ifctf : ij&g 6 ( 
TPrBiuretfe) . hy^yi?yK(TG:LPL-GK-GPDH-^T*7— if^/WifV-fe^^) 

^(Cr:T/V#yt°^y>«feh ^^y>- (Insulin :ELISAi£h lkrpJ?/U=i— 
GLU:GOD-POD&), GOT, GPT 0 fc:T/V7*^ (HbAlc:7^y?^0:M$B-lt&:) . 
Um & (TPifP^-zH/yKil) , (BUN : ^T- if UVjfe) , ^7f- 

^(Cr:T7^yt 0 ^y^Sx) 0 ft:}3, TP, CRE, GLUteV^-f 

[0059] ^1 iC^i-M^, ^^VWRAGE/iNOS-Tg-r^^^, RAGE/iNOS-Tg-^^^^ 

±V^(Dxum^m^hthfc 0 ^^VWRAGE/iNOS-Tg-^^fi, 

[0060] dm 
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[0061] &ftftffikK£Zjm&&ft<DZtm 

frttWffiM&sffituz* mmmmz. mmm&nmio. c. t. compound, 

Tissue Tek Milesf±, Elkhart, IN) ^£l*IU ^4T4^XT±h^Xm^KW^fc 

/v^^^^^^a^eo^r^^p^^^bfcm, i:2oo^^r^bfc^/V3i-i/^-fe-rwy^ 

MFITC^ffHr^f^^IgG, IgA, IgM, ^7t^C3^Lft:(Cappel 
Research Products^) (DV^f ^^4°C-e^ife^^^--<— r-bfc 0 PBS^ 

[0062] Wjg^ ^^WRAGE/iNOS-Tg^^^fi, RAGE/iNOS-Tg^^itU rfe-g 

mtfom 5 

[0063] ^U-^^SffCD^Wj 

r&^SJ^I&'feifeCNangaku, M. et.al., J. Am. Soc. Nephrol. 10, 2323-2331, 1999) £ 
JfrfTbfco IVM=3^— ^Vf*. ^mvm=i9—< t f^'?$V?v—'i-^tfLfc (Southern 
Biotechnology|±) "Cl^Ut, ^^P^^^^I^^^P^^:/^**: ( 
Chemicon^t) XMU^fco 9^ ^f*?^^^— isfoW (Chemicon|±) V ^ffifc 

[0064] a^hn- /VC0RAGE/iNOS-Tg-^r>^^^v^^-Tg^^^^lt-<, ^^V^ 
/RAGE/iNOS-Tg^^^^it^fe^Ufc^i^^^ASa^IVM^^— ^V, 

[oo65] ^mm^hyy^^^mmx^ ^iy^m^^xmiK-r^m^mmm 
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ffi (AGE-RAGEjg^fgtt^ -Tfcfc^&V ^^^h^^^I^^JiS^^(D^a^h 

^fiiilfkts, ^(DMtttfbVX^ lElfttmW&^lrty 

^WRAGE/iNOS-TgN'^ (rt^^J^^GE-RAGEg{^^^b^#/5^^^oTV ^ 
^Tg-^X) (Z)^^^^S-e^ 0 ^^VWRAGE/iNOS-Tg^^«, 



^Mi6 

[0066] ;^VWF^GE/iNOS-Tg^;*<D#fS#?#f 

WRAGE/iNOS-Tg^^(D ^*fb*^iS^ K £.Z>mM%m*ft^ 

fCo 16MC0^^^^/RAGE/iNOS-Tg^^7^(D^|a^§r2%^/V^— /V-T/^tKSr^ 

tpo-iMy^^hy^AMW^^^HtrHiMLTH^u $^^2%E^b^-^^A-e 

H^bfdo @^b/cW»^^^y— /V-e^L, S^-W^Epon 812(TAAB|±, -f=¥ 

h^-e^abfc^.Siim^-igMCf^^o.ooof^OEM-^ooEx, e^s^-, 0* 

) Kxvm^tco 

[0067] ^W^*^|2|8^^i- 0 ^^»/RAGE/iNOS-Tg-^^-e«, 

Sc0^^^^fc(El8A) 0 *^{«J[&Jll(D«-jB^(|ll8B), 
«fg£tl,fc 0 ^tLfe^Hff^^, ^VWRAGE/iNOS-Tg^^(D*^#:#j^*0J!^ 

Mfe^U 7 

[0068] ^y^mmmz£&^^vj*mntt:±<vi]m 



WO 2005/055706 



28 



PCT/JP2004/018413 



8, 16MtpO^^V>-/RAGE/iNOS-Tg^r>^^^^^^.^^:^^or3^tV— ^ 

tl1t1iWl<D&}t&MMUto #^fe#^3CCD^7^(01ympus Optical Co., Tokyo, 
Japan)£rffl V^-O^-^U (glomerular tuft)fj«, ^^^ft^* 

5£#:#i&W$<£>— §B) „ ^S£ffc7(tt#c£rsoftware Image Grabber PCI (Fuji Photo 
Film Co., Tokyo Japan) So^tJ^Mac Aspect (Mitani Co., Tokyo, Japan)£rffil N ~C^ "7* 
y-OV^mm^o midcortex^F(D}g^bfc20(D*^#:^^lj^$^ Co ^tW-^M 

aif$r^;t^^2oj^T^^ 

-To 

[0069] leM^^Bf^-e^^M^iW^V^-Tg^^ir^b^-C, RAGE/iNOS-Tg^^ 
^XXf^iy>/RAGE/iNOS-Tg^^(DM^X^mm^^^nfc (09(a)) 0 
RAGE/iNOS-Tg^^^^(t^^V>-(D^^m«*^IE^^ifib^^o7t 0 
16Mftp<Z)B#,&-eW^SL 7^ V^-Tg^^&^V >^RAGE/iNOS-Tg^r>^^^{j-^. 

, WRAGE/iNOS-Tg-^r>^ K^iy^m^^^^-tKX. <0 
"M&tlfz. (09(b)) 0 rtb^^^f*^ ^^WRAGE/iNOS-Tg-^^^ 
RAGE/iNOS-Tg-^^tt:L-C MB^i^^^A^a^fe^^'M^^^ 

S^^VWRAGE/iNOS-Tg^^^*5V>T$^^mB-e$>ofc(g| 10(a)) 0 

RAGE/iNOS-Tg^^^^W^V^/RAGE/iNOS-Tg-^r>^(7)^-e^ff^_h# 
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m 10(b)) o 

[oo7o] ^>>-(Dm^mc£%&mmm&(D¥-M<Dmm 

WRAGE/iNOS-Tg-^^^^joV ^T«i^if ^PbTV ^^.tfr^ftfc (0 10(c)) 0 
— ^\ 16Mfp"efi. ^^V>-/RAGE/iNOS-Tg^^(D|fflJ^#:{i, RAGE/iNOS-Tg 

^vx(Dmf&mzit^xm$f¥±^M^wj>^x\,^fc (sskc)) 0 i6Mtfi<^ 

MM 9 

[0071] 7<^VWRAGE/iNOS-Tg-^r>^^*5tt§^^#:*fc{^^W^a»Pf* 

o methyl Carnoy^@^Lfc4/z mi^ljf ^^?^$BJS&?£tt^ ^L^lHW' 
^flIf^^-*-tfo5 a -¥?t^T^^ ( a -SMA) IC**-*"^?:*^^ 
~^/V^7L#:(l/ 400#|R, Boehringer Mannheim, Mannheim, Germany) 3o <£ U\ 

(l/400#fj, Caltag laboratories, Burlingame, CA, USA^-^-^^l&'feLfco 
^.^^V^"^^' — if ^(Miyata T, Inagi R, et al., Overexpression of the serpin 
megsin induces progressive mesangial cell proliferation and expansion JCI 109, 2002 

[0072] ^^>/RAGE/iNOS-Tg^V*<D&MmtWfe, a -SMA^^Ifefe^^Wc 

m<o, ^>^j^mm(Dmmttm^x^^fc mi 100) „ 

/IttGE/iNOS-Tg^^fc&l^-C, a -SMA COde novolSSf*— SPO^jjiffllf ^TOM 
(011(a)) o ^^/RAGE/iNOS-Tsrf^-Ctt, F4/80^fe(cl s J;«9^1 : ^@^ 

(DtMjia©ti^ii§tifc (mi Kb)) 0 

Mfe#>J 10 

[0073] ^^VWRAGE/iNOS-Tg-^O^^jott^^^h^^if^P 
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£^&ft/CV>5 0 WJtHb. ^mmm^hfe. RAGE/iNOS-Tg-^C>^^v^ 
/RAGE/iNOS-Tg-^^^^joV^T, iftXfk^©ftl^ibKLf' 0 ZLflh1$^?V 
^<D^\Z.$dtfZ>mk^h^^<D^— , 8-OHdG »J^b/c Q 8-OHdG£>^m 
fiELISA ^^yKS-OHdG Check (High sensitive), Japan Aging Control laboratories, 
Shizuoka, Japan)^fflV^Tofc 0 ^a^^-T^^^VivaspinOlO, 000 
molecular weight cutoffs^ Vivascience AG, Hannover, Germany) ^ffiV^TPJI^^iiil 

[0074] ^^^>'/RAGE/iNOS-Tg•^^>^^^o^t^^ c ^ 1 8-OHdG(D^tS<^¥^J«^ ^%Mr? 

<?^ti£'<x2m£x±.mm^u ^.<Dm^^-imm-^m^^Mfmxh^ti 0 

^WRAGE/iNOS-Tg-^^^feit^^^S-OHdGcDji^bT^l/^/Vf*, 
RAGE/iNOS-Tg^r>^£M:-<-Ob^&<9 M V ^iTefcoTc (EI 1 2) 0 

[0075] ^mw<D^7*/^mmt. mstm^m ^mm^mmmm m (T/vzf^m , 
^z.tfe, th<Dmmm^mfcmfrxMW(Dm&$:^irZ)Z.kx&z> 0 mm^m 

M?i$ma^ ^B^^^vwRAGE/iNos^ia-r^Tg ^^nsmmh^^ 
mtez*mz, i6M*^tripie Tg ^vxxte&mmfcm^mmmmffiM&mm. 

i:bfe^MORAGE/iNOSTg(D16M»0^a#{i|a^^^^(^i^^^rr>^^®fe 
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<RAGE/iNOSTg^K 16MftM^VWRAGE/iNOS-Tg -^V^tmWi&lfeW&MMft 
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m^mm 

(b) J^T/K7^>ig(D_t# 

(c) jfe^hy^yi?yKo_h# 

(d) i£f«(^W^^) 

(e) r^jfojf 

(f) {g^v^y^ifo. 

(g) ^^8-OHdGfg(D±# 

(a) 

(c) n^— ^V, ^^/^U^^n^^©*^ 

[7] imBtimmmvktgmx-fo^ mMm^he^^^Kmm^mm^r^mmo 
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IS, 

x© 

/v^wg. ii^hy^y-feyK. ^^8-oHdGfg(D/>/ c e<^v^tL^^sijsi-sxm 
x@ 

(2) wmit^m^n^t^ mm.^/vmm^^^y&mm^m^m 

(a) ^^W^ff^* 

(b) ^S^n^y^^fc^/ssit^M^^^/tii 

#C<£>(lX (2)(DXm^tP, ^^^^*3^Wa^»*^*fi-6^^I^ 
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[15] MtEP**;«jfc»^ 

[16] &L<D (1) . (2) (DX^^tP, M^b^^*3(t6SlfiL^^*j-i-6m^^fP# 



WO 2005/055706 



1/8 



PCT/JP2004/018413 



[01] 
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[03] 




RAGE/iNOS-Tg"7^X (1651tp) v>/RAGE/iNOS-Tg-7^X 

[04] 




RAGE/iNOS-TgV^X (16ilifi) J*? v>/RAGE/iNOS-Tg"70X (16MSp) 

[05] 




*9 v>/RAGE/iNOS-Tg-7 ^ X > >7 % » -Tg"7 O X 



WO 2005/055706 



3/8 



PCT/JP2004/018413 




>^»/RAGE/iNOS-Tg"7 O X 




p^vV/RAGE/iNOS-TgTOX (16Mip) 
x 20,000 
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